Shape based garden bird segmentation using edge detection technique / Nur Afieza Diana Ariffin by Diana Ariffin, Nur Afieza
  




Shape Based Garden Bird Segmentation 









Thesis submitted in fulfillment of the requirements 
for Bachelor of Computer Science (Hons) 












I certify that this report and the project to which it refers is the product of my own 
work and that any idea or quotation from the work of other people, published or 
otherwise are fully acknowledged in accordance with the standard referring practices 



















Birds species identification from images is an important and challenging task. This 
project represents the preliminary study of bird recognition and focusing on three 
species of garden birds in Malaysia which is Frigatebird, Pomarine Jaeger and 
Caspian Tern. Birds are chose as they are much easier to monitor compared to other 
species. However, some might have problems especially ornithologists in identifying 
birds and sometimes removing the background of the image can be complex as 
identification itself. Therefore, this project proposed a technique to segment garden 
birds which is edge detection or specifically Canny Edge Detection. Canny is one of 
the mostly used technique because it performs better compared to other technique. 
The proposed technique will first acquire an image that is loaded from computer. 
Next the image will go through Canny’s processes which is smoothing, finding the 
gradient in the x direction and y direction, non-maximum suppression and hysteresis. 
Last but not least, the result of the Canny’s processes is shown. The final image is 
then tested using Area Overlap. Experimental results showed that each garden 
species obtain positive and satisfying result. Frigatebird achieved an average of 
97.9525%, Pomarine Jaeger achieved 98.3648% and Caspian Tern achieved 
98.0448%. As a conclusion, Canny is proved as a good technique to segment garden 
birds. As mentioned earlier, this project is a preliminary study so a few features can 
be added such as recognition of the garden bird species. This project is believe to 
able give a knowledge value for ornithologists on preliminary steps of bird detection 
and yet contribute better knowledge on garden bird species in Malaysia. In addition, 
few features can be considered to be added to this project which is recognition of the 





TABLE OF CONTENT 
TABLE OF CONTENT 
 
CONTENTS           PAGE 
SUPERVISOR’S APPROVAL ................................................................................. ii 
STUDENT’S DECLARATION ............................................................................... iii 
ACKNOWLEDGEMENT ........................................................................................ iv 
ABSTRACT ................................................................................................................ v 
TABLE OF CONTENT ............................................................................................ vi 
LIST OF FIGURES ................................................................................................ viii 
LIST OF TABLES ..................................................................................................... x 
LIST OF ABBREVIATIONS……………………………………………………............................xi 
CHAPTER ONE: INTRODUCTION ...................................................................... 1 
1.1 Background of Study ..................................................................................... 1 
1.2 Problem Statement ........................................................................................ 2 
1.3 Research Objective ........................................................................................ 2 
1.4 Research Scope .............................................................................................. 2 
1.5 Research Significance ................................................................................... 3 
CHAPTER TWO: LITERATURE REVIEW ......................................................... 4 
2.1 Birds .............................................................................................................. 4 
2.2 Garden Birds .................................................................................................. 4 
2.3 Malaysia’s Garden Birds ............................................................................... 5 
2.4 Image Processing ........................................................................................... 6 
2.5 Pre-Processing ............................................................................................... 8 
2.6 Edge Detection ............................................................................................ 10 
2.6.1 Robert’s Cross Edge Detection ............................................................ 11 
2.6.2 Sobel Edge Detector ............................................................................. 11 
2.6.3 Prewitt Edge Detector .......................................................................... 12 
2.6.4 Laplacian of Gaussian (LoG) ............................................................... 13 
2.6.5 Canny Edge Detection.......................................................................... 13 
2.7 Mathematical Morphology .......................................................................... 16 
2.8 Shape ........................................................................................................... 17 
2.9 Conclusion ................................................................................................... 17 




3.1 Research Framework ................................................................................... 18 
3.1.1 Image Acquisition ................................................................................ 19 
3.1.2 Image Pre-processing ........................................................................... 20 
3.1.3 Edge Detection ..................................................................................... 22 
3.1.4 Testing & Results ................................................................................. 25 
3.2 Project Timeline .......................................................................................... 26 
3.3 Hardware and Software Requirements ........................................................ 27 
3.4 Conclusion ................................................................................................... 27 
CHAPTER FOUR: RESULTS AND ANALYSIS ................................................ 28 
4.1 Software Requirement ................................................................................. 28 
4.2 Development Phases .................................................................................... 29 
4.2.1 Load Image........................................................................................... 29 
4.2.2 Smoothed Image................................................................................... 31 
4.2.3 X-Gradient............................................................................................ 32 
4.2.4 Y-Gradient............................................................................................ 33 
4.2.5 Non-Maximum Suppression ................................................................ 33 
4.2.6 Final Image........................................................................................... 34 
4.3 Testing and Result ....................................................................................... 36 
4.3.1 Frigatebird Result ................................................................................. 37 
4.3.2 Pomarine Jaeger Result ........................................................................ 39 
4.3.3 Caspian Tern Result ............................................................................. 41 
4.4 Conclusion ................................................................................................... 42 
CHAPTER FIVE: CONCLUSION AND RECOMENDATION ......................... 43 
5.1 Discussion on Result ................................................................................... 43 
5.2 Advantages of Project ................................................................................. 43 
5.3 Project Limitation ........................................................................................ 44 
5.4 Suggestion and Further Works .................................................................... 44 
5.5 Conclusion ................................................................................................... 44 
REFERENCE ............................................................................................................. 45 
 
  
